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Effects of winter thermal insulation cover on the overwintering
physiological metabolism of grapevines in the eastern
foothills of Helan Mountain
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Abstract To explore the effects of new winter thermal insulation coverage on the physiology and metabolism
of overwintering grapevines, ‘Chardonnay’ and ‘Midknight Beauty’ varieties from the Qingtongxia region in

the eastern foothills of the Helan Mountain was taken as the research objects. Vines that were buried under
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the soil during the winter were used as the control. The soil temperature, plant survival rate, water content,

cold resistance indicators, content of endogenous hormones and the sucrose metabolism of the branches were

measured. The results of this study showed as follows: The thermal insulation covering had a significant effect

on maintaining the soil temperature, which ranged from —0.8 C to 2.9 C under the thermal insulation covering

treatment. The survival rate of the grapevines, their contents of free proline, starch, and sucrose, the enzyme

activities of superoxide dismutase, sucrose phosphoribosyl synthase, and sucrose converting enzyme of the

vines covered with thermal insulation were lower than those buried. The contents of water, malondialdehyde,

gibberellin and indole propionic acid in the branches were all higher than those buried in the soil. On the whole,

the use of insulating blankets to cover the grapes safely protected them over the winter. Compared with the

traditional method of buried soil to overwinter the vines, the wintering method created in this study also saved

time, labor and money. Therefore, the wintering method of thermal insulation and covering grape plants has

certain promotional and usage value in the eastern foothills of Helan Mountain.

Keywords thermal insulation cover; grapevines; endogenous hormone; sucrose metabolism
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Fig.2 Soil temperature changes and air temperature changes under thermal insulation covering and burial treatments at different times
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Table 1 Effect of different treatments on cold resistance indexes of grapevine branches

" e 5 i 2 R AR R ,
i P R WS s/ BEY R T/
H L8
b 38 GE Al *( - *( o (nmol/g) (U/(g-h)
m
Treatment Date Grape ve g. &8 _ Malondialdehyde  Superoxide dismutase
) Free proline Soluble protein .
variety ) ) content activity
mass fraction mass fraction
LR 9 7 55
e , 63.7245.75b 3.1540.10a 66.82+8.27a  136.21+8.86 b
Covered with insulation
o 2021-01-04  FHL A&
) 90.88+8.81a 3.274+0.20a 38.96+6.13b 164.85+12.02 a
Burial
EREIT
JTE ) ) 86.52+1.46b 3.71+0.20a 52.92+4.72a 111.83+9.71b
Covered with insulation -
o 2021-01-04 EE LW
] 113.3+2.60a 3.50+0.41a 32.36+3.69b 218.74+14.65 a
Burial
R 9 5
e 85.664+6.84a 3.5540.17a 70.2546.25a  130.58-13.49 b
Covered with insulation
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JTE ) ) 85.39+4.50a 3.4440.04a 66.15+t4.61a 121.74+21.22 a
Covered with insulation
o p 2021-03-14 &£ MW
Burial 97.64+3.68a 3.404+0.43a 36.52+1.75Db 148.01+7.22 a
uria

B IS ) /NG F B IR 2 53 i 2 (P<<0. 05) , Al i) 5= B3R5 22 5 AN i3 (P=>0.05) . R,
Note: A different letter srepresent significant difference (P<Z0.05), while the same letter srepresent no significant difference (P=>0. 05). The

same below.
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Table 2 Effect of different treatments on endogenous hormone content of branches

WA BiIERRES R FEREE/ ERESE/ W] W D R 7 it/
Ak P H 1 i (ng/g) (pmol/g) (pmol/g) (pmol/g)
Treatment Date Grape Abscisic acid Gerythromycin ~ Growth hormone  Indolepropionic acid
variety mass fraction content content content
yE 7 E=
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Table 3 Effect of different treatments on sucrose metabolism in grapevine branches

- TERER R . , o N T A
Wik s, ERCERERL vERy g ORI
Ab 2 (1] i (n (min-e)) (pg/(min-g)) (mg/g) (mg/g)
Treatment Date Grape . pe/imine Sucrose converting  Starch mass Sucrose
. Sucrose phosphate . .
variety synthase activity enzyme activity fraction mass fraction
Y s
ﬁﬂ%ﬁ%? . . 226.8849.62 b 48.86+3.78 a 1.42+£0.03b  10.69%+0.75b
Covered with insulation
2021-01-04 K F
LLEj: 466.654+13.01a 42.84+9.20a 1.95£0.08a 12.264+0.20 a
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S Y s
{iﬂﬂﬁ%? . . 280.49+18.53b 35.17%3.50b 1.44+0.03b  11.38%+0.20b
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Fig.5 Correlation of physiological metabolic indicators of overwintering in grape plant
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